
FIG. 1B 
(Prior Art) 



tiomFi 

w 



Title of Invention Fault-Tolerant Server Architecture For Collaborative Computing 
fcetNo.: M-8858US Inventors: Min Zhuj 
Serial No. 09/752,376 



laboratr 



•4. 




-210D 



200 



FIG. 2A 








1 /^ 250 












Ml 









tioj^Fa 



Title of Inventi on F ault-Tolerant Server Architecture For Collaborative Computing 
ptNo.: M-8858US Inventors: Min Zhu,| 
Serial No. 09/752,376 



aboxatrv 



300 



3/27 



CENTRAL OPERATION 
. DATABASE 



WEB ZONE 



WEB SERVER 



ADMIN 




WEB USAGE 



WEB 
DATABASE 



-335 



330 



V 



337 



MEETING 
LICENSE 



MEETING USAGE 



%320 



MEETINC 
STATUS 



CLIENT 
BROWSER 

372-\ 
RAS 

311 



_UCENSEINF0 



ZM 



LICENSE MANAGER 



MEETING 
DATABASE 



313 



-4- 



MEETING LOG 



-360 



y350 



MEETING MANAGER 



ZM PING SERVER-* 



-380A 



314- 



CB SERVER 



313 



313 




370 



PM 



ZM 



LOG SERVER 



ZM 



-355 



313 



■380B 



ZM 

J^313 



CB SERVER 



ZM 


ZM 


ZM 


APP 


APP 


APP 



-313 




ZM 



380C- 



313 



2^ 



CB SERVER ZM 



L^313 




MEETING ZONE A 



310A 



\390A^390B- 



-390C 



MEETING 
ZONEB 



-310B 



310C- 



i MEETING 
A , ZONE C 



LEGEND: 



[ 



DATABASE REPUCATION 



■ ,/ MEETING SERVER ACCESS DATABASE 

— — MEETING CONTROL CLIENT CONNECT TO SERVER 



X 



300 



FIG. 3 



Title of Inventii 



nog: J: 



Fault-Tolerant Server Architecture For Collal 
etNo.: M-8858US Inventors: MinZhi 
Serial No. 09/752,376 



llaborat 



tive Computing 



4/27 



C 



Start 



J 



Client connects to 
one of the web 
servers 




User logs on to 
web server 



406 



Authenticate user's 
information stored 
in web database 



408 



-410 

'Start/join*^ start 
conference 
? 

'join 



Extract meeting 
parameters from 
meeting database 



± 



412 



Download/launch 
plug-in on client 



414 



Send meeting 
parameters to 
client 
♦ 



416 



418 



400 



Download/launch 
plug-in on client 



450 



Send meeting 
parameters to 
client 



C 



452 



454 



FIG. 4 A 



Title of Invention: Fault-Tolerant Server Architecture For Colla^ojgtive Computing 
^^etNo.: M-8858US Inventors: MinZhu^^ 
Serial No. 09/752,376 



C 



416/438 



5/27 



Select fastest ping 
server to respond 



422 



452/468 













Attempt to connect 
to any available 
ping servers 


yr-418 

/ 


Attempt to connect 
to any available 
ping servers 












Receive responses 
from ping servers 


y-420 


Receive responses 
from ping servers 













% 400 



454 



456 



Select fastest ping 
server to respond 



458 



Disconnect non- 
selected ping 
servers 



Send request to 
join meeting to 
selected ping 
server 



Ping server 
forwards request to 
MM 



MM selects a CB 
from available pool 



C 



424 



426 



428 



430 



432 



Disconnect non- 
selected ping 
servers 



460 



Send request to 
join meeting to 
selected ping 
server 



462 



Ping server 
forwards request to 
MM 



464 



MM selects a CB 
from available pool 



466 



FIG. 4B 



c 



468 



ition: F; 



Title of Inventi on: Fault-Tolerant Server Architecture For Collaborative Computing 
ketNo.: M-8858US Inventors: Min ZhuJ 
Serial No. 09/752,376 



lah^ati 



C 



430 



CB queries other 
CBs to find CB 
hosting meeting 



432 



CB connects to CB 
hosting meeting 



I 



CB replicates 
meeting data 
locally 



434 



436 



438 



'MM receives" 

meeting 
confirmation 
from CB 

7 

Yes 



6/27 



468 




418 



MM sends 
confirmation to 
ping server 

Ping server sends 
meeting 
confirmation to 
client 



440 



442 



MM sends 
confirmation to 
ping server 



470 



Ping server sends 
meeting 
confirmation to 
client 



C 



472 



End 



X 



400 



( End ) 



FIG. 4C 



Ltion: F; 



Title of Inventi on: Fault-Tolerant Server Architecture For Collaborative Computing 
^etNo.: M-8858US Inventors: Min Zhu^Bj 

Serial No. 09/752,376 ' ^ ^ ^ 



7/27 



500 



X 



C 



Start 



510 




Update meeting 
database 



520 



FIG. 5 



600 



C 



Start 



610 




620- 



Yes 



Verify that meeting 
user limit is not 
exceeded 




640 



Notify CB 



FIG. 6 



Title of Inventi ons Fault-Tolerant Server Architecture For Collaborative Computing 
ketNo.: M-8858 US Inventors: MinZhui 



itioni ti 

9 



Serial No. 09/752,376 



laboratr 



C 



8/27 



Start 



700 



""•V 



770 



registers with 
MM 



Si 

s 

ni 

W 
Sj 



o 



720 



730 



750 



760 



MM allocates APP 
toaCB 



CB initializes APP 




CB notifies APP of 
meeting events 



APP establishes 
client session 
through CB 



May be performed 
in parallel 



J 



C 



End 



FIG. 7 



Title of Inventi on! Fault-Tolerant Server Architecture For Collatjygitive Computing 
st No.: M-8858US Inventors: MinZhuJ 



tipn; rai 

w 



Serial No. 09/752,376 



iabraatr 



9/27 



C 



Start 



J 



810 




Retrieve list of 
meetings handled 
by failed CB 



830- 



■820 



Send request to 
process manager 
to launch new CB 



840 




800 



/ 



FIG. 8 



900 



/ 



c 



Start 



J 



910 




920 



Suspend CB 
connected to failed 
APP 



■930 



Receive request for 
new APP from CB 



■940 



Request process 
manager to launch 
newCB 



^950 



Receive notification 

that CB has 
initialized new APP 



y-960 



Resume CB 



FIG. 9 



tion: Fs 



Title of Invention: Fault-Tolerant Server Architecture For Collal 
let No.: M-8858US Inventors: MinZhu 
Serial No. 09/752,376 



ahoxari 

w 



rive Computing 



10/27 






Yes 




, y^1020 


Send request to 
process manager 

to launch new 
license/log server 






\^7030 


S Success 


No 



\Yes 



1000 



FIG. 10 



/ 



1100 




FIG. 11 



Process manager 
launches new MM 



1140 



Stand-by MM 
broadcasts election 
message 



1150 



Select new primary 
MM 



7760 



Server connect to 
PMM 



XL 



1170 



Servers register 
with PMM 



1180 



PMM recovers 
server structure 



^779 0 

CBs report to PMM\ 



XL 



1195 



PMM recovers 
conference 
information 



c 



tion: F; 



Title of Inventi on: Fault-Tolerant Server Architecture For Collahgjative Computing 
let No.: M-8858US Inventors: Min ZhuJ 
Serial No. 09/752,376 



lahnrati 



11/27 



Web Browser 



/-320 



Application 



ARM Client 



TP Client 



V 



^1210 
--1220 



7230 



Conference Manager 



Application \^3$0r) 
Server 



ARM Server 



TP Server 



■1260 



7250 



270n 



■220n 



FIG. 12 



1300 



/ 



Start 



J 



/-I '305 



CB creates agent 
session 



^1310 



Client creates APE 



y-1312 



Join APE to 
session 



1314 



CB sends list of all 
existing sessions 




1315 



C 



7320 





f /-1317 


Client selects 
sessions and joins 







FIG. 13A 



Title of Inventio: 



Lon^£ 



Fault-Tolerant Server Architecture For Colla borat ive Computing 
" tNo.: M-8858US Inventors: MinZhu,j 
Serial No. 09/752,376 



iborativ 



1300 



12/27 




y-1325 



Client APE sends 
message to CB 
APE using agent 
session 



C 



7360 



7330 



CB requests new 
session from APP 



I 



1335 



APP creates new 
session in the 
conference 



I 



1340 



APP creates APE 
and joins new 
session 



\ /-1 345 



CB passes new 
session ID to client 



\ /-1350 



Client launches 
application 

1~ 



1355 
FIG. 13B 



tioiK Fa 

w 



Title of Inventi ons F ault-Tolerant Server Architecture For Collaborative Computing 
ft No.: M-8858US Inventors: Mm Zhu, 

Serial No. 09/752,376 S 

0 

I* 

% 

'•ft 



13/27 



C 



7350 



c 



7320 



New application 
creates APE and 
joins new session 



1355 




FIG. 13C 



Title of Invention^ Fault-Tolerant Server Architecture For Collab orat ive Computing 
frtNo.: M-8858US Inventors: MinZhu, 
Serial No. 09/752,376 



tion: Fai 



iborativ 



s1> 




1410 



FIG. 14 



c 



Start 



Establish 
connection via 
RTMS 



s-1510 



Replicate session 
info to second CB 



-1520 



Route data to CB 
via RTMS 



-1530 



1 



Route data to client 
via TP 



s-1540 



1550 
No 




/ 



FIG. 15 



Title of Inventio] 



toners 

w 



Fault-Tolerant Server Architecture For Collab 
tNo.: M-8858US Inventors: MinZhu, 
Serial No. 09/752,376 



tive Computing 



75/27 



5 



C 



Start 



1600 



I 



Assign unique ID 
to each page 



I 



7605 



/ 



Send page ID and 
content to ARM 
server 



I 



7670 



Send IDs and data 
over shared data 
queue 



I 



1615 



Presenter sends 
first page ID to all 
clients 



I 



7620 



Clients request 
data through 
shared data queue 



1630 



1665 



I 



7625 



CBs send data to 
clients 




Notify Docview 
server 



7665 



FIG. 16A 



tion: Fai 

w 



Title of Inventi ons F ault-Tolerant Server Architecture For Colla borat ive Computing 
ft No.: M-8858US Inventors: MinZhu, 
Serial No. 09/752,376 



al^^iv 



03 

1|J 8 
Ilj 

Ui 
SI 

21 

M 

U1 



c 



7660 



76/27 



C 



7635 



J 



/ 



160(? ^ 



Presenter's 
computer alerts all 
clients of new page 
ID 



1640 



Transmit page on 
shared data queue 



^1645 



Clients request 
page from CB 



1650 



1665 

Shared data \ Mo 




^1670 



Empty shared data 
queue 



C 



1635 



J 



c 



End 



FIG. 16B 



tior^Fai 

w 



Title of Inventi ons F ault-Tolerant Server Architecture For Colla borat ive Computing 
fctNo.: M-8858US Inventors: MinZhu,| 
Serial No. 09/752,376 



aboigtiv 



77/27 



c 



Start 



J 



/ 



1700 



Receive 
conference 
parameters from 
CB 



1710 



Connect to CB 



^1720 




Reconnect to new 
CB 



1740 



FIG. 17 



Title of Inventions Fault-Tolerant Server Architecture For Collaborative Computing 



ton^ r ault- 1 oierant berver Arcnitecture tor ConaDcugtiv 
|^tNo.: M-8858 US Inventors: MinZhu,^^ 
Serial No. 09/752,376 



75/27 



0 

El 
□ 



CD 
O 



CD 



CD 



O 
CO 
O 

O 



E 
o 
o 

x: 

CD 
-Q 
CD 



CD 



O 

,o, 



CO 
CD 



O 



CD 
■+— » 

c: 

CD 
O 



CD 
CD 



L!II 



CD 

5h 



CD 



CO 
CO 



CO 

CD 



CO 



©I 

CD 

til 



CO 
CD 
CO 



CO 
CD 

DC 



ft 



v 



CO 



o 

CO 

CO 



CD 
CD 



1 

S3 



CO 
CO 
CD 

■o 
■o 



1 1 1 

00 



CO 



« — » 

E 

1= 

m 

o 

1 

CO 




CO 
U_l 

cc 



CO 
CO 
UJ 
DC 
CD 
O 
DC 



CO 
CD 







5 




CD 


CD 


CD 






1— 






CD 


O 


c5 


<£ 














Q_ 






CD 






OJ 


o> 




csi 


CXI 






CO 


UJ 


/2000 


CD 
cz> 

CD 

cvj 




CO 




RT 




o5* 












DC 


CO 


CO 


u_ 




UNG 


IRO 




zn 

CD 


<c 

CO 


1— 

CO 


<*: 

CD 


ENT 


CD 


I 


DC 


zc 




CO 


LU 




CD 












F= 








CD 


CD 


ME 


;et 


1 — 
CO 


CO 




TE 


TO 



CO 



CXJ 



CO 
CD 





CO 




UJ 

I— 


CD 




AT 




CC 




ZD 


CD 


CD 


CM 






CD 








LU 

CD 




<=C 


Q_ 




LO 




<«^- 




<SJ 




CD 




CD 


LU 


CD 




OJ 


pr 


CO 


RT 




TA 

in 


AT 


CO 


CO 




>- 

UJ 




CO 


y— 


KA 


CO 


IS 


CD 






> 




CD 


UJ 






P= 




UJ 
LU 






CD 


CO 


P 1 




LU 




ME 


O 
CD 



CJ> 



oc 

LU 
CO 

g CO 

(Q cc 

nz — 

CD >- 

Q- > 
O CC 
CO Q_ 







CD 


;ndar 


BACK 




ex 




! MEETI 


GCALE 


D/PLAY 


ETINGS 


eb 


UJ 


£ 

LU 


ETIN 


DORI 


ME! 




CD 

zxz 


DC 
CD 


UJ 


LU 

DC 


D- 



CD 
CD 
DC CO 

q CO I— 
CD CO LU DC 
p=Z LU ^ CD 

£ cc iz a. 
r-Qoo. 

>T CD DC ZD 
5 < Q. CO 



1 



CD 
CD 



CD 



00 
■*— 

cs 



<_> 

CO 

II 

-a: 




tion^ault-Tolerant Server Architecture For Collabojgdv 
lAt No.: M-8858 US Inventors: MinZhu,^k 
Serial No. 09/752,376 



Title of Inventi ons F ault-Tolerant Server Architecture For Collaborative Computing 

/ V / 

19/27 X 



CD 
O 

Q- 
X 

LU 

i 

CD 



O 
CO 

o 



E 
o 
o 

x" 

CD 
_Q 
CD 



■22 

CD 
O 
CD 



CD 



O 



CD 



CD 



CO 
CO 



CJ> 
CO 



CD 



CO 
CD 
CO 



<3. 



0 



V 



CO 



o 

CO 



CD 



CO 
CO 
CD 



I 

i 

ca 

fi 



fi 



tl 



0 



CO 




co 



CD 



a; 



DQ 

I— Zj >? co 
UJ < < CD 
Q PT Z 

^ ^ St] S CO lxj or 

ocr^!uj>>:Da:3 



Title of Invention^ Fault-Tolerant Server Architecture For Collaborative Computing 
^^ctNo.: M-8858US Inventors: Min Zhu^^k 
Serial No. 09/752,376 



20/27 



□ 



o 

CL 
X 
LU 
» 

CD 

cr 

CD 



O 
CO 

o 



E 
o 
o 

CD 

CD 

C= 
CD 
O 



CD 
CD 



CD 



O 



CO 
CD 



as 



CD 

5* 



CD 



CO 
CO 



O 
CO 



03 



©1 



CD 



C<3 



CD 
CO 



CD 

O 
CO 



tig 



CD 



CD 



S 

S3 



CO 
CO 



nc 
1 — 1 — 1 

<LJ> 



fi 



0 

L-i-J 

0 



CO 




EE 




CD 

co 



CD 



CD 
CD 



CD 

"cS 

CD 
O 



cd 
o> 
03 

Q_ 
CD 

E 
o 



a> 
"co 



CD 

CD CD 



■o O 

CD — 

."£2 ca 

^ CD 



C3>CD 



•==? O •— o 

^ = * 
OJ W o W 



Q_ 



cd 
Q_ 



CD 
CD 



CD 
O 

*o 
> 



GO 
CD 
CD 



O 



=J 0 = 
5 co wS 

<— > CD CD 
O CD CD CO 

-32 -a -o £5 

I CD CD d 

O ^ ^ CD 

^<t<tco 

®ooo 



co 
CD 



CD 



gig 

CO £D 
rrj CD 

^ z oc m 

lZ ^ CC LU LU 1 CD 



CD 



ti ooL F ault-Tolerant Server Architecture For Collabffijati\ 
fl^ptNo.: M-8858 US Inventors: Min Zhu,^^ 
Serial No. 09/752,376 



Title of Inventi on^ F ault-Tolerant Server Architecture For Collat^jative Computing 



27/27 \ 




2 

oo 



CD 



>= CO 
CD 

-J g OC CO 

[= OO h- 

O uj CO HI DC 

DC lu pd lu ^ o 

OQC^Lii >>QOCD 



Title of Invention: Fault-Tolerant Server Architecture For Collaborative Computing 



tion; Fault- 1 olerant Server Architecture J* or Coliaborati 
AetNo.: M-8858US Inventors: Min Zhu,^^ 
Serial No. 09/752,376 



.4? 



22/27 



□ 



CD 
O 

Ql 
X 
LU 

"S 

£= 
CD 



o 

CO 

o 
o 



o 
o 

x: 

CD 
CD 



CD 



O 

,o, 



CO 
CD 



o 



CD 

CD 
O 



CD 
CD 



CD 



CD 



CO 
CO 



1 ma | <-? 



CO 



Q_ 



as 



tf 



CD 

CO 



C3 
CD 
CO 



CD 



V 



O 
GO 



CO 



<=> 

o 

X* 

.8 

-i 

<L> 
"1 



£3 



CO 
CO 
CD 



8 

e 



C_J> 

0 



ILXJ 

0 




CO 



CO 



in 



CO 



CD 



O 

CD 



of 

"S 
E 

- CD 

.22 cc 



(D _ y ^ 

i ■ »— <»— \ 



■*— * LL_ 

.52 c5o>-g 



CD 

cd «5 
ceo 

-i— r co 
ca co 

S° 
"85 

o 2 

Q.I— 



CO o 

o-E 

O CD 

Sir 

CO — 

CD ™ 

Q — 
.Geo o 



o> CO 
cr cd 

S3 

^> CO 
S CD 



CD 



CO 

o 
o 



CD 

o 



CO 
CD 
Q_ 
CD 

DC 



CD "o CD 
"O CD _Q 

E £ = 

CD 

cc 



CD 
CD 



CD 
CO 

co 



o 

U— » 



CD 



CD 
CD 



CD 

ca 



CD 

□ 



if b 
Is 



co 
CO 
co 



C3 

5: 



CD 



CO 



1 



^ CO 
-S LU LU CO 

o cc 



CO 
CD 



cz> 

CO 
CO 

CO 



H CO LU cc 

=J LU 1 CO 

2 cc EH a! 

CO CO O— 
CO CC =5 
<C Q_ CO 



ti om F i 



Title of Inventi on; Fault-Tolerant Server Architecture For Collaborative Computing 
ketNo.: M-8858US Inventors: Min Zhu^^ 

Serial No. 09/752,376 . ^ 



23/27 



□ 



2 

o 



CD 



CD 



O 
CO 
O 

O 



CO 

o 
o 



CL> 
CD 



E 
o 
o 

>e 

CD 
-Q 
CD 



CO 

o 

O 



CO 
CD 

co.a> 
co- 
co.^ 



ca -a i— 



co 
O 



O 

"s 

o 



ca a> 

cd -— 
CO 

CD 

CD CT> 



CT3 CD 
CD CD 

oj ^ 

CO o> 

CD C= 



Q □ 



ca 

co 



-*— » 

CO 
CD 

o> -a 
<= c 

= CD 

o ^ 



CO 
^ CD 

aj cd 

CD **~ 
C= CD 



CD 

c3 



U) CJ 

■a § 

CD 

E i 
c o 

co *o 

Id CD 

t: e 

CO £ 

8 o 
cr cd 

CD b= 
*=! 3 

co as 

S« 
= s> 

CO .> 

ca co 



O 



2? 55 



„ — , ca 

CO > 

cd ca 



ca o 

oj cd 

a? ca 

I 1 

— co 

■o 8 



id o 

I £ 

o o 

CO 

O CD 

o o 



ca 

CD 

a. 

CD 

DC 



CD 



CD 





► 














CD 


Da 


We 


>- 




CD 


CD 


i — 


> 
LU 



an 



en 

in 

in 



CO 



□ 



O ^3 ro 

r fl) O) 

O CD CD 

Q DC DC 

® o o 



ca 

.♦— » 
CO 



o 



CO 

ca 
® 



Title of Inventi on: Fault-Tolerant Server Architecture For Collatogtive Computing 
M^etNo.: M-8858 US Inventors: Mm ZhuA 
Serial No. 09/752,376 ^0 



24/27 



m 
□ 



r 



o 



CD 



CD 



O 
CO 
O 

o 



co 
c: 
o 

O 



co 

CD 



CO 
CO 



CO o 



— co 

* § 

o 



c_> 



^ CO 

o o 

~<=> CO 

o a> 



CD 
CD 



E 
o 

O 

x: 

CD 
CD 



5 I 

o o 



CO 
CD 
O. 
CD 

DC 



cor-, 



CO 



CO 
CD 





►_ 






CO 

Q 


Week 


>i 

CD 


>^ 
a> 



en 



CO 



□ 



O CO CO 

r O) (U 

O CD CD 

Q OC DC 

® o o 



CO 

"co 
c= 
o 

O 



CO 
CO 



® 



CD 
CD 

CO 



E 

CD 

DC 



CO 

*> 



CD 
> 
CD 



CD 

o 

CD 



LO 



® 

O 
CO 



p 
"cd 

a> 

o 



CD 
CJ> 

CD 

o> 

CO 



E 

CD 

DC 

CO 



CD 

CO 



CO 
CO 
CD 

ai 

CD CO 

-o E 

CO CD 



an 



SI 



Title of Invention 



• 



Fault-Tolerant Server Architecture For Collal 
jet No.: M-8858US Inventors: MinZhu 
Serial No. 09/752,376 



rive Computing 



25/27 



s 



■HidF 



111 
w 



ill 

o 

o 



co 

CD 

oo 

CD 
CO 
CO 

CD 



CD 
CD 



X 
CD 



ID 



D 



CD 



O 
O 



CO 
CO 



CD 



O 
CD 

> 



o 



cn 

CD 
CD 
"O 

CD 



o 
as 




I 



^1 
^1 




"S3 



CD 
CO 



CO 

o 



co 

CD 
OO 

o> 

CO 
CO 

* 

-gco 

o <=j*o 

nr -•— • CD 
LJ - CD CD 

vJ ~~ CD 



c_> 
o 



CD 
CI. 

o 



CO 

c3 



cnjI 



H 
ffl 



► 



CM 
CD 



Title of Inventi 



han: r 

w 



Fault-Tolerant Server Architecture For Colla] 
etNo.: M-8858US Inventors: MinZhi 
Serial No. 09/752,376 



Llat^at 



tive Computing 



26/27 



1 



m 
n 



Q - 

CD 



O 
.O 



CD 
OS 

CO 



CD 



En 























Video 




2020 






Polling 


-•— » 
cn 
o 

jc: 






Attendees 


KVRao 










EH 



CO 
CD 

oo 

CO 
CO 
CO 



cu 



HI 



s 

o 
~a3 



CO 
CD 

oo 

CO 
CO 
CO 

rr* CD 
cucd 



CO 
CO 



CO 

o 



CO 

o 



o 



o 
p 

ca 
o 



s Si 



M 

i 

M 

CO 



.35 

<1> 



3 



CO 

a 



CD 



n tion: Fault-Tolerant Server Architecture For CollajDrat 
JBkcetNo.: M-8858 US Inventors: MinZhi^W. 
Serial No. 09/752,376 



Title of Invention: Fault-Tolerant Server Architecture For Coll^grative Computing 

^ 3 *>-■ 



5 ' fr. 

27/27 V 




